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Theorem 2.3. Fig a posilive inleger (. The Colalan funclions {54 by cpas, solisly
the following properties:
(horizontal dual Pieri rule) hisl = Y= el foraitd>0: (25)
TESMTE ()
(vertical dual Pieri rule)  efsf = 3" el 0 foralld > 05 (26)
; a
(shift invariance) s — s, (2.7)
(Schur function stability) — if k > |, then ) =5, (2.8)
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Corollary 2.5.

(1) The k-Schur functions s (x;1) defined by (2.9) are symmetric functions.

(2) The k-Schur functions s (x: t) are equal to Catalan functions defined by Chen-
Haiman via a different root ideal than our A*(y) (sce Section 10).

(3) For € Parf, s

Y(x;1) is the GLe-equivariant Euler characteristic of a veclor
bundle on the flug variety determined by p and k.

(4) Homology Schubert cl
of this Buler charact

5 of Grar, ., are equal lo the ungraded (1 = 1) version
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Theorem 2.8. Fir a positive integer £, The Catalan functions {8}y yeput, Satisfy
the following properties:

(horizontal dual Pieri rule) sl = Y #@sl o foralld > 05 (25)
LESMLE, (k)

(vertical dual Pieri rule)

sl = S0 oMl ) foralld> 05 (26)
TEVSMTE, (1)
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(shift, invariance) s =e/s0 (2.7)

(Schur function stability) i k > |ul, then s s, (2.8)
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Example 2.13. According to Theorem 2,6, the expansion of siay, into 4-Schur functions

is obtained by summing (27
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